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VI BAB  
NASAHABMEP NAD NAITILENEP LISAH  
 
.A  naitileneP naanaskaleP  
 naitilenep alaks nakirebmem arac nagned nakukalid atad nalupmugneP
 adapek gnusgnal araces naitilenep kejbus  .  halada ini naitilenep malad kejbuS
awsis -  awsis urabnakeP 21 iregeN AMS   .gnaro 001 halmujreb gnay  naanaskaleP
kalid naitilenep  laggnat adap naku  rebmetpeS 50  iapmas rebotkO 10  9102   id  AMS
urabnakeP 21 iregeN ,  halada naitilenep kejbus nagned ikal ajamer -  ikal  nagned
 21 aisu gnatner – kokorem gnay nuhat 61  utiay nakirebid gnay alakS .  alaks  alop
fisimrep husa   nad kokorem ukalirep   nakrabesid gnay alaks halmuj nagned
kaynabes  001  ralpmeske   iauses lupmukret gnay lepmas halmuj raga nasala nagned
 kitsiretkarak nagned nakpatetid gnay lepmas . 
 nalupmugnep nakukalid haleteS , s id naataynrep aume   tapad alaks malad
 adap anerak nakbabesid ini laH .itawelret gnay romon ada apnat aumes bawajret
 alaks naisignep malad awhab naksalejnem hadus itilenep ,alaks nairebmep lawa
dit ini  natiakreb paggnaid gnay isamrofni nad halas paggnaid gnay nabawaj ada ka
 naka kadit nednopser aisahar tukgnaynem gnay uata nednopser irid nagned
ialin ihuragnepmem kadit nad nupanam kahip helo iuhatekid - supmak id aynialin .  
.B  ismusA ijU lisaH  
 mulebeS sisetopih naijugnep nakukalid ,  hibelret  iju nakukalid uluhad
 kutnu naujutreb gnay ismusa d gnay atad hakapa tahilem  ismusa ihunemem ikilimi
id gnay  ini lah malad uti anerak helO .reinil nad lamron surah atad utiay ,naktarays




.1  ataD satilamroN ijU  
 atad haubes aynkadit uata lamron padahret naijugnep halada satilamron ijU
 .sisilanaid naka gnay  malad satilamron ijU  aud padahret nakukalid ,ini naitilenep
 lebairav utiay lebairav fisimrep husa alop   lebairav nad kokorem ukalirep . irogetaK  
 sumur nagned nakutnetid atad satilamron vonrims vorogomlok   adeb iju utiay
 id nakifingis akiJ .ukab lamron atad nagned aynsatilamron ijuid gnay atad aratna
ebrep iaynupmem ijuid naka gnay atad itrareb akam 50,0 hawab  gnay naad
 akij aynkilabeS .lamron kadit atad itrareb ,ukab lamron atad nagned nakifingis
 nakifingis gnay naadebrep tapadret kadit atad itrareb akam 50,0 sata id nakifingis
 ijuid gnay atad aynitra ,ukab lamron atad nagned ijuid naka gnay atad aratna
tsidreb lamron isubir  102 ,ilazohG( 8  : 03 ). 
 sumur nakanuggnem satilamron iju atad sisilana lisah nakrasadreB
 vonrims vorogomlok SSPS nautnab nagned   0.52 isrev swodniw rof   lisah helorepid
tukireb iagabes : 
1.4 lebaT  
satilamroN ijU  
 
lebairaV  vorgomloK -
vonrimS  
p nagnareteK  
fisimrep husa aloP  )X(  ,0 083 ,0 80 5 lamroN  
kokorem ukalireP  )Y(  0,0 83 ,0 0 28  lamroN  
 
at nakrasadreB  tapad 1.4 leb nakatakid   awhab .gis  (p)  lebairav kutnu  alop
fisimrep husa   rasebes halada )X( ,0 80 5  lebairav kutnu nad kokorem ukalirep   )Y(




)P(  ,0 irad raseb hibel 05  .  ,idaJ  lebairav atad isubirtsid awhab naklupmisid tapad
.lamron halada tubesret  
.2  ataD satiraeniL ijU  
 ijU satiraenil   hakapa tahilem kutnu nakanugid  gnay ledom isakifiseps
.kadit uata raneb hadus nakanugid   uata satiraenil atad tahilem kutnu nautneteK
 kadit  halada )50,0 < p( 50,0 nagned amas uata hawab id nakifingis alibapa ,  ipatet
reinil kadit aynnagnubuh akam 50,0 > p akij   8102 ,ilazohG( 761 : ).  isaH  iju l
 satiraeinil tukireb lebat adap tahilid tapad  
2.4 lebaT  
satiraeniL ijU  
 
lebairaV  gnutih F  p nagnareteK  
 aloP * kokoreM ukalireP
fisimreP husA  777,42  000,0  
L raeni  
 
 lebat nakrasadreB sata id  iuhatekid   awhab kutnu   lebairav  husa alop
fisimrep   nagned kokorem ukalirep  rasebes gnutih F , 777,42  rat nagned  fa
000,0 nakifingis  farat awhab nakkujnunem ,satiraenil iju lisah nakrasadreB .
 nad 000,0 halada nakifingis l uti isnakifingis alin  ,)50,0<p( 50,0 irad licek hibe
tad awhab naklupmisid tapad naikimed nagned p malad lebairav a  ini naitilene
raeinil halada . 
 
.C   lisaH  sisetopiH ijU  
 nakifingis takgnit iuhategnem kutnu naujut ikilimem ini sisetopih naijugneP
 aratna  nagnubuh fisimrep husa alop   nagned kokorem ukalirep .  amiretid nautneteK
 haubes aynkalotid uata  nagned amas uata hawabid isnakifingis alibapa sisetopih




 sisilana lisah nakrasadreB atad padahret  :tukireb iagabes lisah helorepid  
3.4 lebaT  
sisetopiH ijU  
snoitalerroC  
 kokoreM ukalireP  
 aloP fisimreP husA  noitalerroC nosraeP  0 344, **  
2( .giS - )deliat  0 000,  
N 001  
2( level 10.0 eht ta tnacifingis si noitalerroC .** - .)deliat  
 
 tapad 3.4 lebat nakrasadreB nakatakid   isalerok sisilana lisah awhab
tnemom tcudorp   rasebes )r( isalerok neisifeok helorepid 344,0   nad isnakifingis  
,0 000 uti isnakfingis ialin nad ,  icek hibel l )50,0 < p( 50,0 irad  ,naikimed nagneD .
 halet gnay sisetopih nakalonep uata naamirenep nautnetek nagned iauses
 utiay ini naitilenep malad nakujaid gnay sisetopih akam ,sata id nakakumekid  ada
 aratna nagnubuh fisimrep husa alop   nagned kokorem ukalirep   adap  id ajamer adap
alokeS  21 iregeN satA hagneneM h urabnakeP  .amiretid ini  
 ialiN neisifeok   kokorem ukalirep nad fisimrep husa alop aratna isalerok
 ini naitilenep malad helorepid gnay ialin isaterpretnI .344,0 = )r( rasebes   neisifeok
nakanuggnem nagned nakrisfatid tubesret isalerok   nagnubuh takgnit namodep
.tukireb lebat nakrasadreb isalerok  
.4.4 lebaT  
isaleroK neisifeoK narisfaneP  
neisifeoK lavretnI  nagnubuH takgniT  
 00,0 – 991,0  
 02,0 – 993,0  
 04,0 – 995,0  
 06,0 – 997,0  
 08,0 - 00,1  




iggniT tagnaS  
02 ,onoyiguS : rebmuS( 01 ) 
 ialin awhab iuhatekid 31 lebat adap narisfanep namodep lisah nakrasadreB




 aratna  fisimrep husa alop  ajamer kokorem ukalirep nad  adareb takgnit malad   gnay
des .gna  
.D  nahabmaT sisilanA  
 nakukalem nagned nakukalid naitilenep malad nahabmat sisilanA
gnisam kutnu atad iasasirogetak -  nakukalid ini isasirogetaK .lebairav gnisam
ed  kutnu naujut nagn  nakirebmem  natiakreb naitilenep kejbus atad narabmag
 nagned  alop fisimrep husa   nad kokorem ukalirep  .  nakanuggnem ini naitileneP
 rasad iagabes gnajnejreb isasirogetak nakapurem gnay lamron isubirtsid ledom
 atad adap naitilenep atad isasirogetak irad fisimrep husa alop   nagned  ukalirep
kokorem igabid tubesret isasirogetaK .   tapad raga irogetak gnajnej amil idajnem
 ,hadner ,hadner tagnas utiay ,isasirogetak amron padahret narisfanep nakirebmem
2102 ,rawzA( iggnit tagnas nad iggnit ,gnades 941 : :tukireb iagabes tahilid tapad )  
5.4 lebaT  
isasirogetaK  
 
ialiN gnatneR  irogetaK  
 X ≥ DS 5.1 + M  iggniT tagnaS  
 DS 5.0 + M DS 5.1 + M < X ≤   iggniT  
 M -  DS 5.0  DS 5.0 + M < X ≤   gnadeS  
 M –  DS 5.1  M < X ≤ - DS 5.0   hadneR  
 X  M ≤ – DS 5.1  hadneR tagnaS  
 
.1  fisimreP husA aloP  
 alaks adaP fisimrep husa alop   nagned nakukalid kejbus nakopmolegnep
 utiay isasirogetak amil taubmem  tagnas nad ,iggnit ,gnades hadner ,hadner tagnas
iggnit  malad udividni naktapmenem kutnu halada ini isasirogetak naujuT .




 itilenep ini isasirogetak taubmem kutnU .salej hibel gnay narabmag nakirebmem
 araces nakukalid nagnutihrep anamid )2102( rawzA tapadnep nakanuggnem
 1 aratna rasikreb nad licekret roks nakrasadreb launam –  lebairav adap anamid ,4
fisimrep husa alop  et  tapadr 12  naikimed nagneD .metia , y hadneret ialin  gna
 halada helorepid 12   = 1 x 12  nakgnades ,  kutnu  helorepid gnay iggnitret roks
 halada 12   = 4 x 48  , mes e es halada aynialin gnatner aratn  raseb 48  – 12  = 36  ,
gnades atar nak - ( irad helorepid atar 48   + 12  = 2 / ) 5,25  isaived radnats ialin nad ,
 irad helorepid ( 48  - 12 = 6 / )  5,01  halada kiripme nagnutihrep adap nakgnadeS .
 iggnitret ialin 17  hadneret ialin , 74  , egnar  42  ialin , naem  88,85   radnats nad
,6 isaived 7138 . rabmaG na   lebairav sisetopih  husa alop fisimrep   tahilid tapad
:tukireb iagabes  
 lebaT .4 6 
 narabmaG ataD   lebairaV fisimrep husa aloP  )X(  
 
ataD sineJ  metI   ialiN niM  
 ialiN
kaM  egnaR  naeM  
 radnatS
isaiveD  
kitetopiH  12  12  48  36  5,25 0 5,01 000  
kiripmE  12  74  17  42  88,85  6, 7138  
 
 nagnutihrep lisah nakrasadreB  sata id isasirogetak akam   husa alop









7.4 lebaT  
 isasirogetaK  aloP  husA  fisimreP )X(  
 
isasirogetaK  gnatneR ialiN  isneukerF  )%( esatnesreP  
iggniT tagnaS   X ≥ 52,86  01  0,01  
iggniT  57,75    < X ≤ 52,86  54  0,54  
gnadeS  57,74   < X ≤ 57,75  24  0,24  
hadneR  57,63   < X ≤ 57,74  3 0,3  
hadneR tagnaS   X  ≤ 57,63  0 ,0 0 
latoT  halmuJ  001  001  
 
 
 isasirogetak lebat nakrasadreB  sata id  lebairav adap awhab tahilret  alop
fisimrep husa ,  irad 001   nednopser  irogetak ikilimem nednopser satiroyam  alop
fisimrep husa   gnologret iggnit  .   
.2  kokorem ukalireP   
nakopmolegneP   kejbus adap  p  ukalire kokorem   nagned nakukalid
 tagnas nad iggnit ,gnades ,hadner ,hadner tagnas utiay isasirogetak amil taubmem
 .iggnit  isasirogetaK  ini kutnu naujutreb  kopmolek malad udividni naktapmenem -
 nakirebmem tapad nakparahid nad gnajnejreb araces hasipret gnay kopmolek
 amron utaus malad taubid roks uti anerak helO .salej hibel gnay narabmag
 isasirogetak taubmem kutnU .isasirogetak  rawzA tapadnep nakanuggnem itilenep
( 2102 941 :  roks nakrasadreb launam araces nakukalid gnay nagnutihrep anamiD .)
 utiay namttug alaks 0  nad 1  lebairav adap anamiD . kokorem ukalirep   tapadret 32  
hadneret ialin naikimed nagneD .metia   halada tapadid gnay 32  0 x   = 0  nakgnades ,
 roks  halada tapadid gnay iggnitret 32   x 1 = 32  raseb ialin gnatner , 32  – 0  = 32  ,
atar nakgnades -  irad helorepid atar ( 32   + 0  = 2 / ) 11 5,   isaived radnats ialin nad




 iggnitret 32  hadneret ialin , 7  egnar , 61  naem , 0043,51   isaived radnats nad
00707,3 rabmaG . na   lebairav sisetopih kokorem ukalirep   iagabes tahilid tapad
:tukireb  
aT .4 leb 8 
 narabmaG lebairaV ataD   ukalireP kokoreM  (Y) 
 
ataD sineJ  metI   ialiN niM  
 ialiN
kaM  egnaR  naeM  
 radnatS
isaiveD  
kitetopiH  32  32  29  96  5,75  5,11  
kiripmE  32  7 32  61  43,51  00707,3  
 
id nagnutihrep irad lisah nakrasadreB   ,sata akam   nakopmolegnep  ukalirep
kokorem  d  :ini hawabid lebat adap tahilid tapa  
9.4 lebaT  
 isasirogetaK  ukalireP kokorem  (Y) 
 
isasirogetaK  gnatneR ialiN  isneukerF  )%( esatnesreP  
iggniT tagnaS   X  ≥ 2,71 5 23  23  
iggniT  24,31    < X ≤ 2,71 5 53  53  
gnadeS  85,9   < X ≤ 24,31  72  72  
hadneR  57,5   < X ≤ 85,9  6 6 
hadneR tagnaS   X  ≤ 57,5  0 0 
latoT  halmuJ  001  001  
 
  isasirogetak lebat nakrasadreB  sata id  lebairav adap awhab tahilret
kokorem ukalirep   irad 001   irogetak ikilimem nednopser satiroyam ,nednopser









.E  nasahabmeP  
nagnubuh tapadret awhab nakkujnunem naitilenep lisaH  nakifingis gnay  
 nagned fisimrep husa alop aratna  .kokorem ukalirep  tubesret isidnoK
 aut gnaro awhab nakkujnunem  apa nagned iauses nasabebek nakirebmem gnay
autgnaro nagnibmib aynada apnat kana naknigniid gnay   nakbabeynem tapad
.kokorem ukalirep   aut gnarO  gnay  kadit gnep nakukalem lortno na   padahret
 uata aynkana jamer a  gnay  gnay kokorem ukalirep nakasaibmem uata abocnem
ajas nakraibmem naka nagnukgnil irad aynhelorepid  tabikA .   aut gnaro naraibmep
 uti tapad tubesret  ep naksurenem ajamer nakbabeynem  ukalir  aynkokorem
.iggnit nikames gnay ajamer adap kokorem ukalirep naklubminem aggnihes  
reteK k  aratna natia  nagned fisimrep husa alop kokorem ukalirep   nakanerakid
 gnaro  aut  gnay  ,nasabebek nakirebmem  nakadnit alages iujuteynem ulales nad
na a aynak ynlortnok numan , hadner a  tubesret husa alop nagned aggnihes ,  ajamer
 nagnukgnil malad id aynsativitka alages nakutnenem kutnu sabeb asarem naka
aynratikes  helo nakpakgnuid gnay itrepeS . 02( oyiraD 702:11  awhab nakataynem )
 natapmesek irebmem nad iludep kadit asarem gnurednec fisimrep gnay aut gnaro
 ilakgnires fisimrep gnay aut gnarO .aynkana adapek saul araces nasabebek atres
 aumes aggnihes ,aynkana kadnehek nad natutnut aumes padahret iujuteynem
napudihek  haloes agraulek -  nanigniek nad nauamek helo nakutnetid tagnas halo
nakadnit adap tabikareb tapad aut gnaro iladnek ayngnaruK .kana -  gnay nakadnit
ialin raggnalem - naruta nad amron ialin -  kana gnorodnem tapad gnay laisos naruta





 malad( kcolruH turuneM 4102 ,inaytesiduB nad inawijnaS )643 : ,  husa alop
 fisimrep nakapurem   gnibmibmem kadit nagned nakiricid gnay aut gnaro husa alop
igniek kusamret kana ukal hakgnit alages iujuteynem nad kana nan -  gnay nanigniek
ayntafis   ini itrepes husa alop nagned ,namukuh nakanuggnem kadit nad areges
 nakidajnem naka ajamer   nasabebek nakirebmem nad bawajgnuggnatreb kadit
iridnes aynnataigek rutagnem kutnu ajamer adapek  . naktabikagnem ini husa aloP  
sabeb ajamer  aynayabes namet ukalirep itukignem kutnu  naktabikaid ini laH .
 ,ini aisu adap anerak  nagnukgnil helo huragnepret hadum nad libal hisam ajamer
id   aynayabes namet akitek kokorem ukalirep nakukalem naka ajameR .aynratikes
 fitisop nataugnep aynada nad kokorem  nagned ajamer ukalirep sata autgnaro irad
 ajamer adapek nasabebek nakirebmem nad ajamer nakadnit aumes amirenem
 sabeb asarem ajamer nakbabeynem gnay aut gnaro irad lortnok aynada apnat
ajamer naknigniid gnay apa nakukalem kutnu . 
alajes ini naitilenep lisaH   helo nakukalid gnay naitilenep nagned n
 nagnubuh tapadret awhab nakitkubmem gnay )4102( inaytesiduB nad inawijnaS
 ajameR .kokorem ukalirep nagned fisimrep husa alop aratna nakifingis fitisop
nada nagned natiakreb kokorem ukalirep nagnurednecek naklucnumem  ay
 aguj ini lisaH .fisimrep husa alop uata aynaut gnaro irad nasabebek nairebmep
 helo nakukalid gnay naitkubmep nagned nalajes  gnay )0002( imleH nad irasamoK
 awhab nakitkubmem husa alop   rotkiderp utas halas nakapurem aut gnaro fisimrep






 aratna nagnubuh hara awhab nakumenem aguj naitilenep lisaH  husa alop
 akam iggnit fisimrep kokorem ukalirep  akij awhab itrareb gnay fitisop gnologret  
 akam iggnit fisimrep husa alop iggnit naka kokorem ukalirep   ,aynkilabes nad
 hadner nikames naka akam ,fisimrep husa alop hadner nikames kokorem ukalirep  .
 tubesret lebairav audek aratna nagnubuh awhab nakitkubmem naitilenep lisaH
 huragnepreb pukuc fisimrep husa alop awhab itrareb gnay tauk pukuc gnologret
 padahret .kokorem ukalirep   gnay aut gnaro ikilimem gnay ajameR  kadit
 aynkutnebret adap tabikareb naka aynakana ukalirep ilakes amas nakitahrepmem
gnaro uata kokorem ukalirep aynkutnebret kusamret kurub ukalirep  aut   gnay
 nasabebek irebmem nagned fisimrep ukalirpreb  tapad kana adapek kaltum araces
.kokorem ukalirepreb kutnu kana aynhuragnepret tabikareb  
 malad( dnirmuaB turuneM 2102 ,fusuY  : 25  fisimrep husa alop ,) nakapurem  
 nakirebmem gnay autgnaro nakukalid gnay nahusagnep ayag  adapek nasabebek
 nakataynem kutnu kana aynanigniek/nagnorod  autgnaro ,fisimrep husa alop adaP .
 ajamer aggnihes ajamer nanigniek nupapa ihunemem kutnu rebmus iagabes
 kutnu ajamer adapek nasabebek nakirebmem nad bawajgnuggnatreb kadit idajnem
it atres nikgnum kaynabes iridnes aynnataigek rutagnem  ajamer gnorodnem kad
 id narutarep itrepes lanretske araces nakpatetid gnay narutarep ihutamem kutnu
 ukalirep adap kapmadreb aggnihes takaraysam id nupuam salek id ,halokes
 tabilret nad huragnepret ajamer aggnihes ,aynukalirep nakutnenem sabeb ajamer
p adap .kokorem ukalire  
 ajamer raseb naigabes awhab helorepid atad isairogetak lisah nakrasadareB




kokorem isgnuf  .  isgnuf kepsA irahes napudihek malad kokorem -  ajamer irah
agned natiakreb  rotkaf aynada aggniheS .ajamer adap irid itaj nairacnep asam n
 upmam kokorem ukalirepreb nagned awhab paggnagnem ini irid itaj nairacnep
.aynnarikip malad nagnanetek nakirebmem  
 satiroyam awhab nakkujnunem ajamer fisimrep husa alop isasirogetak lisaH
ajamer   aut gnaro awhab itrareb gnay iggnit gnay fisimrep husa alop ikilimem
 malad kana padahret nasabebek nakirebmem satiroyam kokorem gnay ajamer
 ukalirep ihuragnepmem gnay rotkaf nakapurem tubesret isidnok ,lah iagabreb
aD .iggnit gnologret gnay ajamer kokorem  iuhatekid kepsarep isasirogetak lisah ir
s kepsa irad iridret gnay fisimrep husa alop kepsa hurules awhab  cnatpecca paki
 kana adapek nasabebek irebmem kepsa nad hadner aynlortnok numan ,iggnit ayn
 aynnanigniek /nagnorod nakataynem kutnu m nahurulesek araces  nakkujnune
 gnay ajamer aut gnaro awhab itrareb gnay iggnit irogetak malad gnologret awhab
 numan ajamer nakukalid gnay lah alages iujuteynem pakisreb gnurednec kokorem
 ,aynnnigniek nakataynem kutnu nasabebek nakirebmem atres hadner aynlortnok
halini isidnok   kokorem ukalirep aynggnit ihuragnepmem nad nakbabeynem gnay
 isgnuf kepsa adap amaturet ajamer irahes napudihek malad kokorem - irah . 
  husa alop esatnesrep hisgnabmus awhab nakumetid naitilenep lisaH
nesrep 6,91 rasebes kokorem ukalirep nagned fisimrep  K( feo  neisi D isanimrete  R/
erauqS  r = 2 x %001  (  :8102 ,ilazoG )79  utiay  344,0  344,0 x  )%001 x  ini lah ,
 ukalirep ihuragnepmem gnay nial rotkaf tapadret hisam awhab nakkujnunem
 malad nakatres tuki id kadit gnay fisimrep husa alop irad niales kokorem




 .nalki huragnep ,naidabirpek ,namet huragnep rotkaf nakanerakid idajret tapad
 akam kokorem ajamer kaynab nikames awhab nakataynem )9002( nidat'uM
namet nanikgnumek raseb nikames - ep halada aynnamet  raga nasala nagned kokor
 helo icnab nakatakid kadit nad aynnagnukgnil id amiretid tapad tubesret ajamer
 nagned natiakreb ajamer adap kokorem ukalireP .aynnial adum kana naigabes
 utiay ,aynnagnabmekrep asam adap imalaid gnay laisosokisp kepsa sisirk aynada
 huragnepret hadum naka ajameR .aynirid itaj iracnem gnades akerem akitek asam
 gnay kinortkele nad assam aidem id nalki tahilem akij kokorem ukalirepreb kutnu
 .ruomalg uata nanatnajek gnabmal halada kokorep awhab narabmag naklipmanem
napaP - atres nalki napap   uata oidar narais iulalem kokor ayntamkin araus nauyar
kokorem kutnu gnaroeses kujubmem tagnas ,isivelet  
 
 
 
 
